Objective. To assess the quality of guidelines published in peer-reviewed literature concerning the role of physiotherapy in the management of patients with RA.
Introduction
Physiotherapeutic management has an important role in the care of patients with RA [1] . Interventions that are usually applied by physiotherapists in the management of RA include exercise, physical modalities, massage, manual therapy (e.g. passive mobilizations), balneotherapy and education [2] . In the past decades, evidence with regard to the effectiveness and safety of these interventions in patients with RA has evolved [37] . To improve the quality of the management of RA (decision-making process), several evidence-based clinical practice guidelines that include one or more of these interventions have been developed [810] . These guidelines are either specifically developed for physiotherapists [10] or are concerned with overall RA management [8, 9] .
In general, with the rapid increase in clinical practice guidelines production, concerns about their quality have risen [11, 12] . For example, research has found deficiencies in the methods used in the process of guideline development as well as their presentation [11, 12] . In an effort to establish a standard instrument for assessing the quality of clinical practice guidelines, the appraisal of guidelines for research and evaluation (AGREE) project was initiated in 1998. The AGREE collaboration developed a validated, generic instrument that might be used for the evaluation of clinical practice guidelines in any area of disease [13] . The AGREE instrument focuses on the methods used for developing guidelines and the quality of guideline reporting, implementation and monitoring rather than the clinical content or the quality of supporting evidence. The instrument has been acknowledged as an accredited standard in guideline development by the World Health Organization [14] . The AGREE tool has been widely applied in 52 critical appraisals, among which are multiple critical appraisals of guidelines on the management of arthritis [1519] , where differences in the quality of guidelines were found. So far the quality of guidelines on the physiotherapy management of RA have not been evaluated.
The purpose of this study was to systematically review all clinical practice guidelines comprising recommendations on physiotherapy interventions in patients with RA and assess their quality using the AGREE instrument. Moreover, we summarize and compare the content of recommended or strongly recommended guidelines.
Method

Guidelines searching
To identify guidelines relevant to the physiotherapeutic management of patients with RA, we conducted a literature search using MEDLINE, EMBASE, Pedro and CINAHL for the period 19982009. MeSH terms and text words for RA and guidelines were entered within the MEDLINE database (Table 1 ). The same search strategy was made applicable for the other databases. In the MEDLINE and CINAHL search, we limited the publication types to the following categories: guideline, consensus development conference (for MEDLINE ONLY) and practice guideline (for CINAHL AND MEDLINE).
Selection of guidelines
All titles and/or abstracts were screened by two independent reviewers (E.J.H. and A.J.) to determine if they addressed a clinical practice guideline for the management of RA. For citations that met this criterion, the full articles were retrieved and read by the reviewers. The reference lists of all eligible articles were hand searched for other possible guidelines on the (physiotherapy) management of RA. Only those papers describing guidelines that included physiotherapy interventions, and published in English, Dutch, French or German, were included. Disagreements between the two reviewers were resolved by discussion or by a third reviewer (T.P.M.V.V.) if no consensus was reached.
Quality appraisal
The quality of each selected clinical practice guideline was evaluated independently by the two reviewers using the AGREE instrument; differences were resolved through discussions in all instances. The AGREE instrument consists of 23 items organized into six domains (Table 2) ; the purpose of each domain is to measure a distinct dimension of guideline quality. Each item is rated on a 4-point scale, where 4 indicates 'strongly agree' and 1 indicates 'strongly disagree'. Domain scores are calculated by adding the scores of all items within a domain and transforming that score to a percentage of the maximum possible domain score. This standardized domain score is obtained as follows: (observed score À minimum possible score)/(maximum possible score À minimum possible score) [13] . The kappa statistic was used to assess the inter-rater agreement of all AGREE items after the initial review. Values 00.20 are indicated as slight agreement, 0.210.40 as fair agreement, 0.410.60 as moderate agreement, 0.610.80 as substantial agreement and 0.811 as almost perfect agreement [20] . Domain scores >60% are considered adequately addressed, a cutoff value used in the AGREE instrument for overall assessment [13] . The guideline is strongly recommended if it rates high on the majority of items and most domain scores are >60%; recommended if it rates high or low on a similar number of items and most domain scores are between 30% and 60%; and not recommended if it rates low on the majority of items and most domain scores are around or below 30% [13] .
Selection of recommendations
Recommendations concerning interventions that are usually administered by physiotherapists in the management of RA, i.e. exercise therapy, physical modalities, massage, manual therapy (e.g. passive mobilizations), balneotherapy and education, were selected for this critical appraisal.
Interventions were regarded as recommended if it was stated that:
. they were recommended; or . they could or might be applied; or Physical therapy [10] Good-quality evidence exists to recommend and support the use of LLLT, US, thermotherapy, and TENS for the management of RA.
[24] The use of therapeutic exercises, especially knee functional strengthening, whole-body functional strengthening, general physical activity, and whole-body, low-intensity exercises is recommended LLLT, low-level laser therapy; TENS, transcutaneous electrical nerve stimulation.
. they were considered effective; or . their effectiveness was demonstrated in the literature.
Interventions were considered not to be recommended if it was stated that:
. they were not recommended; or . they should not be applied; or . they were not considered effective; or . their effectiveness was not supported by the literature.
Results
The 
Type of guidelines
The eight guidelines could be divided into three categories: general management of RA [8, 9, 21, 23] , nonpharmacological management of RA [22, 25] and physical therapy in RA [10, 24] . All recommendations from these three types of guidelines that are relevant for physical therapists are presented in Table 2 . included recommendations with regard to exercise therapy [24] .
Quality assessment
The results of the quality rating of these eight guidelines are shown in Table 2 . The agreement (kappa) between the reviewers was 0.81, indicating a substantial agreement between reviewers. The domain scores varied from <50% for Domain 5 (applicability) in six of the eight included guidelines, to >70% for Domain 1 (scope and purpose) in seven of the eight included guidelines. Based on the overall quality assessment according to the AGREE instrument, four guidelines were to be strongly recommended, two guidelines were to be recommended and two guidelines were not to be recommended for daily use (Table 1 ).
Conclusions and recommendations derived from (strongly) recommended guidelines
The six guidelines with the highest quality according to the AGREE instrument provide 17 conclusions and/or recommendations on physical therapy interventions based on the existing literature (Table 3) .
Exercise therapy
Five of the six (strongly) recommended guidelines, of which one was a mono-disciplinary guideline, included a recommendation on exercise therapy for managing RA [9, 21, 23, 24] . In all five guidelines, exercise therapy was recommended. Regarding the type of exercises, in three guidelines aerobic capacity exercises were recommended [21, 23, 25] , in one guideline muscle strength exercises were recommended [24] , whereas in one guideline the type of exercises was not further specified [9] . With respect to the intensity of exercises, two guidelines recommended high-intensity (dynamic) exercises [9, 25] , one guideline recommended low-intensity exercises [24] and two guidelines did not mention the intensity of the training [21, 23] .
Education
Three out of six (strongly) recommended guidelines, all of which were multidisciplinary, included a recommendation on patient education [9, 21, 23] . In all three guidelines education was recommended. With regard to the content of education, two guidelines recommended instructions with regard to joint protection, energy conservation and problem-solving skills [21, 23] . In one guideline, education with regard to coping with pain disability and the maintenance of work ability was recommended [9] .
US, electrical stimulation, LLLT and thermotherapy
In four out of six (strongly) recommended guidelines, one of which was a mono-disciplinary guideline, recommendations with regard to the use of TENS and thermotherapy were formulated [9, 10, 18, 20] . Two guidelines recommended TENS be applied for short-term symptomatic relief of symptoms of pain and stiffness [22, 23] , one guideline recommended TENS or thermotherapy as an adjunct to pharmaceutical treatment [9] and in one guideline no further specifications regarding the application of TENS or thermotherapy were provided [10] . In two out of six high-quality guidelines, one of which was a mono-disciplinary guideline, US and LLLT were addressed [9, 10] . In one guideline, it was recommended to apply these interventions [10] and in the other guideline it was recommended to apply these interventions only as an adjunct to pharmaceutical treatment [9] .
Massage, manual therapy and balneotherapy
One of the six (strongly) recommended guidelines, a multidisciplinary guideline, included recommendations on massage, manual therapy and balneotherapy [25] . In this guideline, massage was not recommended to be used on its own. Passive mobilizations were recommended to be used to maintain or restore range of motion. Balneotherapy was recommended to be used as an adjunct to active or passive physiotherapy interventions, in particular when load alleviation is required.
Discussion
The present review is the first critical appraisal of available guidelines and recommendations for the physiotherapy management of patients with RA. We found that of the eight guidelines that were identified by a systematic review of the literature, six satisfactorily fulfilled the criteria of the AGREE instrument and could therefore be (strongly) recommended. Of these six high-quality guidelines, two were mono-disciplinary. Exercise and education were most frequently recommended.
Using the AGREE tool, we found none of the guidelines adequately addressed all six quality domains. Scope/ purpose was the most often effectively addressed domain. Three domains were particularly not well addressed by most of the guidelines: rigour of development, applicability and clarity and presentation. Concerning the rigour of development, adequately performing all steps of guideline development is a complex, time-consuming and expensive process, whereas resources are limited in many cases.
The relatively low number of guidelines with a high score within the domain applicability may be related to a number of factors, including poor choice and definition of the clinical questions addressed in the guideline and poor clarity or presentation. For these factors, sufficient involvement of the intended users of the guideline is essential; it is conceivable that in some cases the intended users were under-represented in the guideline development groups and processes.
Another aspect related to clarity is the lack of transparency regarding the process of weighing evidence and expert opinion. This is particularly important in the development of recommendations on physiotherapy interventions, where evidence from the literature is often limited so that the final recommendation is heavily dependent on expert opinion. Another issue related to the clarity of recommendations may be their overall lack of detail. Almost none of the recommendations we have identified was specific regarding the intensity, dosage, frequency [10] (1) [24] (2) [25] Scope and purpose 1. Overall objective(s) and/or duration. Editorial independence and stakeholder involvement was not well addressed in three of the eight guidelines we identified. It is unknown whether there were actually conflicts of interest or the editorial independence/ stakeholder involvement was just not mentioned in the guideline.
Concerning the interventions addressed in the recommendations, exercise therapy was included and recommended in five of six (strongly) recommended guidelines on the management of RA. The level of detail varied among guidelines, with the most important notion, to keep active. Education was also relatively frequently recommended, with some of its elements being quite well described (joint protection, energy conservation and problem-solving skills). Recommendations on TENS and thermotherapy were less frequent and lacked detail regarding their provision, whereas only one or two guidelines included US, LLLT, massage, balneotherapy and manual therapy. This observation could probably be explained by the fact that the evidence with regard to these interventions is in general of low quality and in part conflicting [47] . In addition, recommendations are not only based on the available evidence, but also on expert opinion. In some countries interventions such as US, LLLT, TENS and thermotherapy are common physiotherapy interventions [10] , whereas in others the use of electrophysical treatment modalities is discouraged by experts in the field of RA management [26] .
Overall, recommendations on physiotherapy interventions in RA, either in multi-or mono-disciplinary guidelines lacked detailed information with regard to the mode of delivery, intensity, frequency and duration. To achieve maximal health benefits for patients and facilitate the application of guideline recommendations, future researchers providing evidence on the effectiveness and safety and future guideline developers should focus on the comprehensive and accurate description of single and complex physiotherapy interventions.
Based on the domain scores, six guidelines were recommended and two guidelines were not recommended. The recommendations in the two guidelines with the lowest quality appraisal scores were in general comparable with the recommendations in the six guidelines with the highest scores. This observation could imply that although the description of the guideline and its development was in some cases insufficient, a similar process of guideline development has indeed been applied. It is also conceivable that the formulation of the final recommendations is not very sensitive to the quality of guideline development because they are formulated in rather broad terms, reflecting already accepted general standards of care. Little variation in the contents of guidelines despite differences in their quality has been observed in other quality appraisals of guidelines as well. A critical appraisal of guidelines for the management of patients with low back pain [27] also found that recommendations were not detailed enough and, in general, comparable between all guidelines (including high-and low-quality guidelines). This raises the question of whether the AGREE tool or similar guideline quality appraisal instruments should be the only tools to discriminate between high-and lowquality guidelines. Probably the use of the guideline in daily practice or the impact of the use of the guideline on patients' health status should also be taken into account to judge its quality.
A limitation of this study is that only one instrument to appraise the quality of guidelines was applied, whereas there are more available, for example, the Guidelines Quality Appraisal Assessment Questionnaire (GQAQ) and the Appraisal Instrument for Clinical Guidelines (AICG). As these instruments comprise similar elements as the AGREE instrument, it is unlikely that this would have had a large impact on the results of this study.
Moreover, one of the general limitations of all guideline quality appraisal instruments is that they evaluate only the published versions of the guideline. Therefore the result of the guideline quality evaluation is dependent not only on the quality of the guidelines themselves, but also on the quality of the reporting process in the literature. Another limitation of this study is the fact that the literature search was performed up to December 2009. At the time of submitting this article, an update of the literature search was performed without finding new guidelines, including physiotherapeutic interventions.
In conclusion, six out of eight guidelines on the management of RA that comprised recommendations on physiotherapy interventions satisfactorily fulfilled the criteria of the AGREE instrument and could therefore be (strongly) recommended. Exercise and education were the most often recommended physiotherapy interventions in (strongly) recommended guidelines. Overall, recommendations on physiotherapy interventions lacked detail with respect to their mode of delivery, intensity, frequency and duration. To facilitate implementation in daily practice future guideline developers should focus more on addressing all AGREE domains, in particular the optimal formulation and presentation of the recommendations.
Rheumatology key messages
. Six of eight clinical practice guidelines were (strongly) recommended according to the AGREE instrument. . Guideline recommendations on physiotherapy intervention lacked detail concerning mode of delivery, intensity, frequency and duration.
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